BN

Ecce-paper-det-2022-03 paper status

Xuan Li (LANL), Nilanga Liyanage (UVA), Cristiano
Fanelli (MIT)




Paper overview

BN

* Near final paper draft implemented in the overleaf link.
hank Peter, Ken and Douglas for the nice setup.

-3.5 to 3.5 with full azimuthal coverage. Key tracking performances, which include the tracking momentum resolutions, transverse
Distance of Closet Approach (DCA3p) resolutions, angular resolutions projected at the particle identification detectors will be
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1. ECCE tracking detector overview

The ECCE central detector(1] is a cylindrical detector cov-
ering [y| < 3.5 and the full azimuth angle. It is designed to
reuse the former BaBar superconducting solenoid to contain a
barrel tracking system, one hadron endcap tracking subsystem
and one electron endcap tracking subsystem.

Figure 1: ECCE tracking detector side view in GEANT4 simulation.

As shown in Figure ], the primary components of the ECCE
tracking detector reference design are as follows.

Silicon Tracking system The Monolithic Active Pixel Sensor
(MAPS) based siliocn vertex/tracking system consists of
three components:

Silicon Barrel The silicon barrel detector consists of
three vertex layers close to the beam pipe, two mid-
dle layers to provide the central track sagitta mea-
surements. All layers use the ITS-3 type of sensors
with pixel pitch at 10 um and the average material
budget per layer is 0.05%Xp. The detector mechan-
ical stricture design will be imported from the EIC
eRD104 and eRD111 studies.

Siliocn Hadron Endcap The silicon hadron endcap de-
tector consists of 5 disks, which provide precisely

measured space points for charged particle tracking
in the forward pseudorapidity region. This detector
will enhance the capability to determine the decay
vertex of long decayed particles and measure the ma-
jority of charged particle in the asymmetric e + p and
e + A collisions. The technology for the silicon disk
assembly is ITS-3 silicon sensor with pixel pitch at
10 #m. The detector mechanical stricture design will
be imported from the EIC eRD104 and eRD111 stud-
ies.

Silicon Electron Endcap The silicon electron endcap de-
tector consists of 4 disks, which provide precise
measurements of charged tracks especially electron
tracks in the backward psedurapidity region. The re-
duction of number of disks in the electron endcap is
to accommodate the integration needs from the elec-
tron el i i The logy for
the silicon disk assembly is ITS-3 silicon sensor with
pixel pitch at 10 um. The detector mechanical stric-
ture design will be imported from the EIC eRD104
and eRD111 studies.

Gas Tracking system All gas tracking layers in ECCE will be

based on pRwell MRWELL is a single-stag
amplification Micro Pattern Gaseous Detector (MPGD)
that is a derivative of the Gas Electron Multiplier (GEM)
technology. It features a single kapton foil with GEM-
like conical holes that are closed off at the bottom by glu-
ing the kapton foil to a readout structure to form a micro-
scopic well structure. The technology shares similar per-
formances with a GEM detector in term of rate capabil-
ity, while providing a better spacial resolution than GEM.
Furthermore, compared to GEMs, uRWELL presents the
advantages of flexibility, more convenient fabrication and
lower production cost that makes it the ideal candidate
for large detectors. Large area uRwell foils have been
developed and manufactured at CERN. The Korean col-
laboration will acquire this technology under a technology
transfer agreement from CERN and will manufacture the
pRwell foils for ECCE gas detectors. The same Korean
collaboration has experience in large area micro pattern
gas detector foil fabrication, having worked

with CERN to manufacture GEM foils for CMS GEM de-
tectors.

In ECCE pRwell layers will form three barrel tracking lay-
ers further out from the beam-pipe than the silicon lay-
ers. The barrel gas tracker layers include Two inner bar-
rel uRwell layers, as well as a single outer barrel uRwell
layer. All uRwell detectors will have 2D strip based read-
out. The strip pitch for all 3 layers will be 400 um.
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